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THE VISION AND DARING OF YOUTH:
THE STORY OF THE INTRODUCTION OF SURGICAL ANESTHESIA*
JOHN F. FULTON
It has been suggested that I preface this brief outline of the
historical backgrounds of surgical anesthesia with some account of
Dr. Cushing's activities as an anesthetist, particularly the story of
some of his unhappy experiences in giving ether when a second-year
medical student at Harvard and how he profited by them.
During the year 1893 Cushing kept a line-a-day diary from
which one can reconstruct many of his activi-ties as a student, and,
incidentally, gain information concerning the nature of the Harvard
Medical School curriculum at that time. Students began their
clinical training much sooner then than now and very early in their
curriculum they were called upon to etherize patients. On the 10th
of January, 1893, Cushing recorded briefly that he was "pretty low
iii mind," because he had been asked to substitute in giving ether and
the patient died before the class. He was so profoundly disturbed
by this experience that he decided to abandon the study of medicine,
but he was finallydissuaded by Dr. C. B. Porter, who had performed
the operation, and also by his fellow student, Frank Lynam, for
whom he had substituted as anesthetist. Dr. Lynam is still prac-
tising in Duluth, Minnesota, and I discovered that he remembers the
episode vividly. He writes of it:
Cushing was not as anxious for the position as I had expected; said that
he had anaesthetized only a couple of times but consented to try it, I being
at his elbow. Of course the first case had to be one of a strangulated hernia
of some 48 hours or more duration. I explained to him that if things turned
out to be as they looked on the surface that the woman would die during
the operation. I told him that the first one that I had troubled my conscience
for weeks, in fact until I saw it happen to someone else. I had been sure
that I had killed the man with too much ether. The patient went true to
expectations and lasted only a few minutes. Later I went down to the
Laboratory where he was doing work for me. He seemed very reticent
and at last said, "Will you get someone to take my place?" I said, "Of
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course, but it isn't on account of this case, is it?" I got a half negative answer
and then he said, "I think that I won't study medicine." I was a little aggra-
vated and said, "It is this case, and after all the trouble that I went to to
explain it to you." He said that he appreciated my trying to let him down
easily. I turned on him and said, "You are one d d fool." He then
consented to continue for the rest of the week.
There follow other references in Dr. Cushing's diaryto his acting
as anesthetist. On 12 January he wrote: "Another cervix and peri-
neum. A pretty poor etherizer I . . ." On the 19th: "Hard luck
again etherizing. Ovariotomy in E and a cervix in Glass room who
behaved bad-had to put string in tongue. Dr. P. must think I'm
a clumsy dunce . . ." And on 18 March: "Etherized poorly for
Cabot this A. M!-'
As a result of these unhappy experiences Cushing and another
classmate, the late Dr. Amory Codman of Boston, became so con-
cerned over the careless way anesthesia was administered and the
lack of instruction given students, that they decided ways and means
must be developed for following the condition of the patient while
under anesthesia. The next year they introduced some charts they
had evolved, the so-called "ether charts," on which the patient's
pulse and rate of respiration were plotted at five-minute intervals
during the operation. Cushing was 25 and Codman only a year or
so older when they worked out these charts and 'they were inclined
to make light of them in lateir years, but their use spread from the
Massachusetts General Hospital to other Boston hospitals and they
came eventually to be adopted by almost every well-run operating
room in the country.
When Cushingwent abroad fora year ofstudy he became deeply
interested in the pneumatic blood-pressure cuff of Riva-Rocci,
which he saw in Pavia in the spring of 1901. He promptly had a
duplicate made which he took back to Baltimore, and thereafter his
ether charts were modified so as to include blood-pressure recordings
as well as pulse and respiration. Thus clinical studies on blood
pressure were inaugurated in this country not only in the operating
room, but in general medicine as well. The blood-pressure record
during surgical procedures has proved of particular value, especially
for the neurosurgical procedures which Dr. Cushing was at. that time
just commencing.
During his four years at Hopkins prior to his trip abroad, Dr.
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Cushing also advanced the field of block anesthesia, largely as a
result of his lack of confidence in ether anesthesia as given in those
days by the Hopkins anesthetists. In any case, he disliked thie use
of ether anesthesia for intracranial operations, for ether increased the
vascularity of his field. He also carried out herniotomies under
local anesthesia, and those who are interested in the neurogenic
factors in surglcal shock will be interested to learn that in 1902 Dr.
Cushing insisted that in any major amputation the larger nerve
trunk should be injected with cocaine prior to severance, since if this
were done the patient always went through the operation in much
better condition than if the nerves were cut before they had been
blocked. In view of what we have learned within the past two
moniths coincerning the effect of nerve stimulation on kidney circula-
tion, our admiration for Cushing's clinical acumen grows.*
From Dr. Cushing's early work in the field of anesthesiology,
we may now turn to the historical backgrounds of the introduction
of surgical anesthesia. As you all know, the centenary of this dis-
covery, which clearly ranks with the greatest in our medical annals,
was celebrated last week in Boston at the Massachusetts General
Hospital. In a few years another anniversary of equal importance
will take place-that of Lister and surgical antisepsis. And I wish
that I might prolong my life until 2040 when there will no, doubt be
a similarcelebration for the Floreys and penicillin. History teaches
that in all great discoveries there are many who contribute, but that
there is generally one man who, through taking responsibility for its
public demonstration, convinces the world of a new truth.
Sometwenty-five years ago while attempting to help Dr. W. W.
Francis with the section on anesthesia in the Osler catalogue, I
became interested in the an,esthesia literature. Later, in 1926, Dr.
Allen Johnson, Editor of the Dictionary of American Biography,
invited me (on some bad advice from his son) to prepare the lives
of the men concerned in the introduction of surgical anesthesia. I
worked first over Morton and Jackson, then on Long, Wells, and
Gardner Quincy Colton; I was alsco responsible for Jacob Bigelow,
Henry Jacob Bigelow, and William Sturgis Bigelow. The assign-
ments were at once confusing and fascinating. The manuscripts of
the eight biographies were submitted in 1929. Dr. Johnson, who
* Trueta, J., P. Daniel, A. E. Barclay, K. J. Franklin, and M. M. L.
Prichard: Renal pathology in the light of recent neurovascular studies. Lancet,
1946, ii, 237-38.
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had previously abused me, much in the manner of his 18th century
namesake, for some other biographical sketches which I had pre-
pared for the D. A. B., paid me what I took to be something of a
compliment on the anesthetists. "How did you do it?" he asked,
"In Boston?"
While going over the controversial claims and counterdaims two
questions have kept recurring: "What wQuld have happened if the
first patient receiving ether from Morton at the Massachusetts Gen-
eral Hospital had died under the anesthetic? Would Morton have
been given an opportunity to try again?" Possibly he might, for he
was being supported by a group of wise and far-seeing men; but I
seriously doubt whether any of the other claimants to priority in the
introduction of surgical anesthesia would have risen to support the.
Boston dentist had such a calamity occurred. Horace Wells, when
Morton told him what he proposed to do, urged him to be cautious
and fled back to Hartford. Jackson, the eminent Harvard chemist
who had influenced Morton most considerably, took no responsibility
for the public demonstration of the efficacy of surgical anesthesia and
he did not place his claim until the new agent had been proved
beyond all doubt to be both effective and safe. Crawford Long,
about whom you have just heard, had used ether four years before
Morton, but had not fully appreciated its potential value and had
made no attempt to persuade even his closest colleagues that he
had introduced a procedure of vast significance to medicine and to
society until forced into it by his well-meaning friends.
liad Morton failed, Jackson could have assumed no responsi-
bility for the disaster; Wells might properly have said, "I told you
so"; and John Collins Warren would have had to face a grieving
family with little to offer by way ofexcuse, save that a Boston dentist
had persuaded him that he had a new agent which might abolish the
horrible pain associated with a surgical operation.
It seems clear that whatever suggestions Morton may have had
from NVells, Colton, or Jackson, they cannot be compared with his
willingness to assume responsibility for demonstrating the effective-
ness of the new agent. This was the opinion of those at the Massa-
chusettsGeneralHospital nearest tothe episode,and it came tobe the
considered opinion of men prominent in American and British medi-
cine who later studied the documentary evidence. William Welch
was most outspoken in his Ether Day address. So also was William
Osler, and I should like to quote a few sentences from his paper on
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the early literature of surgical anesthesia, written just before his
death:
The extraordinary controversy which has raged, and reraged every few
years, on the question to whom the world is indebted for the introduction- of
anaesthesia, illustrates the absence of true historical perspective, and a failure
to realize just what priority means in the case of a great discovery.
Why do we not give the credit to Dioscorides, who described both the
general and local forms, or to Pliny, or Apuleius, or to Hoa-tho, the China-
man, who seems to be next in order, or to the inventor of the Spongia som-
nifera, or to Master Mazzeo Montagna, in Boccaccio, or to any one of the
score or more of men in the Middle Ages who are known to have operated
on patients made insensible by drugs or vapours? Why do we not give the
credit to Davy, who had the idea; or to Hickman, who had both idea and
practice; or to Esdaile, who operated on hundreds of patients in the hypnotic
state; or to Elliotson, who did the same; or to Wells, who, in 1844, operated
under nitrous oxide; or Long, who frequently practised ether anaesthesia?
Why? Because time out of mind patients 'had been rendered insensible by
potions or vapours, or by other methods, without any one man forcing any
one method into general acceptance, or influencing in any way surgical
practice.
Before October 16, 1846, surgical anaesthesia did not exist; within a few
months it became a world-wide procedure; and the full credit for its intro-
duction must be given to William Thomas Green Morton, who, on the date
mentioned, demonstrated at the Massachusetts General Hospital the simplicity
and safety of ether anaesthesia. On the priority question, let me quote two
appropriate paragraphs: "He becomes the true discoverer who establishes the
truth; and the sign of the truth is the general acceptance. Whoever, there-
fore, resumes the investigation of neglected or repudiated doctrine, elicits its
true demonstration, and discovers and explains the nature of the errors which
have led to its tacit or declared rejection, may certainly and confidently await
the acknowledgements of his right in its discovery" (Owen, 'Homologies of
the Skeleton,' p. 26). "In science the credit goes to the man who convinces
the world, not to the man to whom the idea first occurs" (Francis Darwin,
Eugenics Review, 1914). Morton convinced the world; the credit is his.
This general opinion was also shared by some of Morton's con-
temporaries. Thus, in the issue of the Boston Medical and Surgical
Journa.l for May 12, 1847, there appeared a diverting letter, mod-
estlysigned "A," in which the basis of all scientific discovery is eluci-
dated with the forthrightness of a plain-spoken Yankee. It begins:
Sir,-Much is being said to substantiate the claims of different individuals
to the discovery of the ether. . . I think I can state the facts in a few words
211YALE JOURNAL OF BIOLOGY AND MEDICINE
to the satisfaction of the readers of the Journal generally-certainly to myself.
I shall begin by saying that I called on Dr. Jackson last fall, when this thing
first came out, and made inquiries in relation to it. Dr. J. told me, which
was probably true, for no motive then existed to dissimulate, that Dr. Morton
called on him for the nitrous oxide gas, if he knew of nothing better, to be
used while dental operations were being performed. Dr. Jackson told him
to use the vapor of ether, as he should prefer it to the gas. Dr. J. of course
knew, as well as the profession generally, that the vapor of ether, when
inhaled to a certain extent, would produce insensibility. The credit of
bringing it before the public, after it was suggested by Dr. J., is due undoubt-
edly to Dr. M's talent of recklessness. The profession had never dared to
use ether in this way, until it was shown by Dr. M. that it was comparatively
harmless; and the same credit is due to him that should be awarded to
another distinguished quack who showed that ether could be taken in teaspoon-
ful doses, not only with impunity but with benefit, when the profession
regarded it as a dangerous dose [Matthew Turner]. Reckless quacks have
done considerable, in all ages, to advance the science of medicine and surgery.
Dr. Jackson did not think of suggesting the use of the ether to members of
the profession, and the only probable reason why he suggested it to Dr. Morton
was that Dr. M. was fitted by nature with qualities of minds being reckless
and bold, and untrammelled by education, to do that which no member of
the profession would have dared do. Intellectual ability and scientific attain-
ments suggested it, recklessness brought it into use. The world owes the
discovery to these combined elements of character; and if all were necessary,
and it could not have been brought into use without them, they all should
have credit. The organist cannot perform without the blower; one superin-
tends the scientific department, the other "raises the wind." What is true in
this, is true in most other things, especially is it so with the ether.
Although I would not exactly call Morton a quack, no pro-
nouncement about the ether controversy, contemporary or modern,
contains more unvarnisghed truth, and Mr. A., who explained things
so completely to his own satisfaction, has likewise explained them to
posterity-but in language somewhat harsh for all concerned.
The story of the introduction ofsurgical anesthesia closely paral-
lels the Biblical parable of the sower whose seeds fell on shallow
and unfertile soil. For although the sowers had oft cast their seed,
it was not until 16 October, 1846, that the idea of surgical anesthesia
finally took root and flourished. The story begins with a brilliant
young chemist of the late Renaissance, Valerius Cordus, who at the
age of 25 first synthesized ether, the "sweet oil of vitriol" as he
called it, from sulphuric acid and alcohol. Born in 1515, Cordus
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was educated by his father, who later sent him to Italy to round out
his education. When Cordus synthesized sulphuric ether, probably
in 1540, he spoke of the pungent odor of the sweet oil of vitriol, so
he had evidently inhaled it, and he speculated on its possible medi-
cinal uses,* but he seems not to have proceeded further.
In passing, it is significant to note that another young man of
this period, who had also sought the enlightened intellectual atmos-
phere of Italy in which to carry on his studies, was more successful
in his attempt to counteract ancient superstition and classical beliefs.
Whereas Andreas Vesalius was proclaimed the founder of modern
anatomy, Cordus and his ether synthesis largely escaped notice. In
this case the soil on which the seed was sown was the same, and we
can therefore only concludethatVesalius had more ofthe aggressive-
ness essential to win the recognition of an unreceptive world.
Ether was once more synthesized by Robert Boyle in 1680, by
Isaac Newton in 1704, and once again in 1730 by Frobenius, who
gave the sweet oil of vitriol its more modern name of "1Ether."
A few years later another young'chemist, who happened also to be
a physician, Matthew Turner by name, published an essay entitled
An account of the extraordinary fluid called ezther. Here Turner
describes the internal use of the vol.atile liquid for various ailments;
for the relief of stubborn cases of headache he recommended that
his patients "snuff a little of the ether up the nostrils, either alone or
mixed with equal parts of ... brandy; or it may be more convenient
to apply a bit of linen rag wetted with ether up the nostrils." He
adds: "Any of these means or all of them must be repeated if the
pain is so urgent as to require it." Here we have Matthew Turner
ofManchester-thiemanwhotaughtJosephPriestleyhischemistry-
recommending the inhalation of sulphuric ether for the relief of
pain. How little would have been required for him to have taken
the next step, but another hundred years was to elapse before this
*Paracelsus, who died in 1541, indicated that he was familiar with ether, for
he made the following notation: "But here this fact should be known concerning
that sulphur: it is the most notable of all of the extracts of vitriol, because it is fixed
by itself. Moreover, it possesses an agreeable taste; even chickens will eat it, where-
upon they sleep for a moderately long time, and rewake without having been
injured. There is no other evidence of the action of this sulphur than that, in
diseases which are treated by allaying the pain, it cures all of the disorders, relieves
all of the pains, reduces the fever, and prevents the disagreeable complications of
all sicknesses." See Leake's "Valerius Cordus and the discovery of ether," Isis,
1925, 7, 14-24.
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was done. In the meantime others stumbled upon the knowledge.
Joseph Priestley, in the years 1762-1767, was engaged as a tutor
at the newly established Warrington Academy, a school founded by
ahighlyintellectual group ofDissenters inthe region of Manchester.
Here he became so intterested in the study of chemistry that he per-
suaded Matthew Turner to give lectures at the Academy. -Priestley
soon largely forsook both his teaching and his ministry to devote his
time to scientific research. His studies led, in 1772, to the discovery
of soda water (almost as great a benefaction to mankind as his dis-
covery of oxygentwoyears later) and also to thediscovery of nitrous
oxide. He described its chemical properties and raised the question
as to whether or not it might have therapeutic uses if inhaled. But
Priestley, like his predecessors, only threw out the idea in passing-
his mind was on other ends. He did offer the cautious suggestion
that some of his new gases might, if inhaled, help to cure pulmonary
disease.
This fact leads to the next phase of the story and to Thomas
Beddoes of Bristol in England, who founded a Pneumatic Institute
to investigate the potentialities of the new gases and other volatile
agents in the therapy of pulmonary disease. One of his associates,
Richard Pearson, has described how ether vapor was inhaled to quiet
patients in advanced stages ofconsumption, but much moresignificant
were the experiments of the young assistant whom Beddoes had
engaged, Humphry Davy. Davy, in 1799, when he was only 21,
studied the effects of the inhalation of nitrous oxide both in man and
animals, using for his human subjects a group of men who were then
the center of intellectual life in Bristol: Samuel Taylor Coleridge,
Robert Southey, James Thomson, and Peter Roget. He collected
testimonials from these friends about the effects of the gas, and after
inhaling it himself and describing with extraordinary clarity his own
sensations, he drew this condusion: "As nitrous oxide in its extensive
operation appears capable of destroying physical pain, it may prob-
ably be used with advantage during surgical operations in which no
great effusion of blood takes place." But still the time was not ripe,
and human beings continued to endure agonizing pain although the
means for avoiding it had once again been pointed out to them.
In 1808 a similar study was carried out in Philadelphia by
William Barton, who was also only 21; in 1818 Michael Faraday,
then 26 years old, warned against the inhalation of ether, saying that
one of his friends had lost consciousness and was ill for twenty-four
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hours after its inhalation. There followed Henry Hickman who, in
1824, published a Letter on suspended animation, when he was only
24. His attempt topersuade his surgical colleaguesto adoptthe use
of carbon dioxide to alleviate pain during operations was based on a
series of experiments on dogs in which he found the gas effective and
harmless.
The properties of nitrous oxide and ether were thus far more
widely known in the early 19th century than was commonly appre-
ciated. American newspapers in the early '20's carried announce-
ments of nitrous oxide shows, and ether frolics came in during the
'30's. Sothe basicknowledge oftheaction ofboth ether and nitrous
oxide had been available for several decades-all that was needed
was someone who had thecourage to applythe knowledge.
According to Lyman, William E. Clarke, after an ether frolic
in January 1842, administered ether to a young friend of his, a
Miss Hobbie, for the extraction of a. tooth. Horace Wells, who had
written a book on teeth published at Hartford when he was 23 years
of age, had one of his own teeth extracted under nitrous oxide in
December 1844. The rest -of the story is all too familiar to you.
How Wells attempted to give a demonstration of the use of nitrous
oxide in December 1845 and howthe demonstration ended in failure.
And how Morton, who had earlier been associated with Wells,
removed the tooth of Eben Frost on 30 September 1846 using ether
on advice from Jackson, and how, after several other successful
extractions under ether, he induced Warren to permit the use of the
agent for a surgical opera'tion.
A year later James Y. Simpson introduced chloroform as a
substitute for ether.
It is regrettable that so great a discover,y should have aroused
such bitterness and so much local and international embarrassment;
but the supreme importance of -the achievement so far overshadows
its less happy sequelae-the attempt 'to secure a patent, the petty
feuds and jealousies-that we, at this distance in time, can largely
forget the unpleasantness and view the discovery in its broad
perspective.
The most outstanding fact about this discovery of a hundred
years is that it represented a glorious triumph of youth, for the real
innovators in the story of anesthesia were all young, several of them
very young, at the time they did their most original work-a fact
which medical students should never forget.
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Davy was scarcely 21 when he carried-out his studies on nitrous
oxide, and Barton was also 21 when he made his. Hickman was 20
when admitted to the Royal College of Surgeons and 24 when he
carried out his experiments on carbon dioxide. Faraday was 26
when he published his note on ether inhalation. Horace Wells was
23 when he wrote his book on teeth and 29 when he used (on him-
self) nitrous oxide for an extraction. Morton and Long were each
27 when they first used ether, and Bigelow 28 when he made the
announcement to the world. Even Jackson and Simpson, the eldest
two of the group, were only 36 when they first experimented with
ether and chloroform.
In youth ione might expect to find the recklessness which Mr. A.
maintained was necessary in making discoveries, but manifestations
of scientific genius in youth are more apt to be accompanied by a
detachment from reality. One has only to look at the portraits of
Horace Wells to recognize a dreamer. Priestley's diversity of
interes-ts robbed him of the force which might have led him to ham-
mer on any one of his brilliant discoveries until it was accepted.
This preoccupation with scientific enquiry made the early investi-
gators of ether poorly equipped to encourage the growth of the
seeds they had sown on such unfertile ground. And when, at last,
there appeared a man with the aggressiveness required to gain recog-
nition for his idea, many who previously had thought in like vein
sought to establish their own priority. Controversy inevitably
resulted, for while youth has the courage to break with tradition and
to blaze new trails, it lacks the seasoned judgment 'of maturer years,
is easily influenced, and is often intolerant and defensive in its reac-
tions. Indeed, one might find excuse for the bitterness of the ether
controversy by takingthe wider view that the claimants, being young,
evidently came to defend not so much their priority in a great dis-
covery, astheir own personal integrity, forthey frequentlyimpugned
one another's honesty. But whatever view one takes of the dis-
covery of surgical anesthesia, one must never lose sight of the fact
that these young men by their vision and by their daring made a
contribution that places the world forever in their debt.
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